Objective: The aim of this study was to evaluate the effects of unspecific neck pain and low back pain at a given time (1990-91) with respect to physical and social functioning and role limitations due to emotional problems 12 years later. 
INtRoductIoN
Neck pain (NP) and low back pain (LBP) are common complaints in Western countries. Sick-leave and disability related to NP and LBP in the short-or long-term perspective, medical costs and reduced production generate enormous costs to society (1, 2) . despite these facts and research into these conditions, we have only fragmentary knowledge of the causes of these conditions, their mechanisms and possible measures to reduce the resulting problems (3) .
the aetiology of NP and LBP has been studied extensively (4, 5) . A minority of those with symptoms have known locomotor system diseases, such as ankylosing spondylitis, rheumatoid arthritis, herniated disc or other defined injuries, while the majority do not have a specific diagnosis (6, 7) . Most patients have problems for only a short period, although recurrent problems are common and some have chronic symptoms.
Many factors influence the risk of developing back and neck symptoms. Hereditary and social conditions as well as psychosocial circumstances impact greatly on the risks, especially of developing chronic problems without a specific diagnosis (8, 9) . Physical workloads, as well as poor working posture, heavy lifting and repetitive movements, have all been related to low back symptoms in several studies (10, 11) . In other studies the relationship between physical and/or psychological workload and NP and LBP has been more difficult to pinpoint (12, 13) .
there is a need for more studies to elucidate why some individuals with back and neck symptoms visit their doctors frequently, ending up on sick-leave and subsequently retired on disability pension with a physical, social or emotional impairment, while others with the same magnitude of symptoms remain in employment and continue functioning more or less normally.
In a survey of 2351 rural, occupationally active men carried out in 1990-91 we asked about NP and LBP (14) . We also gathered information on a large number of physical and social conditions. this population was then followed, and in 2002-03 a new survey was performed, focussing on the same variables as in 1990-91, but supplemented with instruments to obtain information on different outcomes. the aim of this paper is to report how low back and neck symptoms are related to limitations in physical and social functioning and role limitations due to emotional problems in a prospective perspective.
MAteRIAL ANd MetHodS

Subjects
All male farmers born between 1930 and 1949 and living in 9 rural Swedish municipalities across the country were identified in 1989 using a national farm register. Farmers were defined as persons who owned or rented a farm and spent at least 25 h per week farming. Farm labourers were thus not included. To ensure the occupational affiliation to farming, the local representatives of the Federation of Swedish Farmers were consulted. A total of 1221 farmers fulfilled the sampling criteria.
A reference population was sampled from the national population register. the referents were matched to the farmers by age, sex and residential area and had to be occupationally active. An age mismatch FuNctIoNING IN NecK ANd LoW BAcK PAIN FRoM A 12-YeAR PeRSPectIVe: A PRoSPectIVe PoPuLAtIoN-BASed StudY of ± 3 years was allowed. Since most Swedish municipalities consist of both rural areas and urban areas, the smallest official administrative area (parish) was used to define residential area in order to ensure that the farmers and referents were living in the same local area. After this procedure, 1130 referents were sampled. Because the areas were rural, the number of potential reference subjects was limited and therefore the included referents were somewhat fewer than the farmers. the 1221 farmers and 1130 referents were invited to participate in a baseline survey conducted by 2 co-trained teams of physicians and technicians during a 12-month period to allow for possible seasonal variations. A total of 1013 (83%) farmers and 769 (68%) referents participated. A detailed description of the sampling procedure, the survey and an analysis of the reasons for, and effects of, non-participation in the first survey have been given elsewhere (15) . A total of 1589 persons participated in a follow-up survey in 2002-03, and 1405 of these individuals (786 farmers and 619 non-farming rural men) participated both times (Fig. 1) . A total of 147 persons were deceased, 49 were too ill to participate in the survey 2 and one person was not traceable out of the original cohort of 2351 individuals. there were no differences in the 1990-91 prevalence of NP and LBP between those who participated in both surveys and those who only took part in the first survey.
during the 1990-91 survey all participants were structurally interviewed by a trained physician regarding previous and current diseases. When participants stated that they had been hospital inpatients or outpatients or had sought primary care, diagnoses were established. Men with specific back diagnoses in 1990-91 were excluded from the study population. A total of 10 men with rheumatoid arthritis (Icd9 code 714), 6 with ankylosing spondylitis (Icd9 code 720) and 44 with disk degeneration or disk herniation (Icd9 code 722) were excluded. Two had more than one specific back diagnosis, and so altogether 58 individuals were excluded. thus the analyses in this paper are based on 1347 men who generated data in both 1990-91 and 2002-03, and did not report a specific neck or back diagnosis at survey 1.
Methods
Symptoms of NP or LBP were assessed from self-administered questionnaires answered on location during the first survey. Occurrence of LBP (problems in the low back area with ache, pain or discomfort) and NP (problems in neck or shoulder with ache, pain or discomfort) during the past year was assessed as "yes" or "no". Lifetime experience of LBP and NP were similarly assessed.
Age, body mass index (BMI), physical workload, tobacco and alcohol consumption, profession, education and work stress-related factors ("demand" and "control" according to Karasek & theorell (16) were recorded in 1990-91. these variables were included in the analyses as potential confounders. Symptoms of depression and/or anxiety, estimated using the Hopkins Symptom check List-25 (HScL-25), were recorded only in 2002-03.
Weight was measured on a lever balance to the nearest 100 g with the participant dressed in light sportswear. Height was measured without shoes to the nearest centimetre with a transportable scale fixed to the lever balance. BMI was calculated as weight divided by height squared. Smoking and snuff use habits were assessed in the structured interview as never smoked, current daily smoker and ex-smoker. For this report, smoking habits were dichotomized into current daily smoker vs nonsmoker and snuff user into current daily snuff use vs no snuff use. Alcohol consumption was assessed in a structured interview and calculated as total consumption per week in grams of pure alcohol. Profession was noted as farmer or non-farmer. educational level was chosen to indicate socio-economic status and was classified on a 5-grade scale as compulsory school only, vocational school, secondary school, college or university education, and then transformed to an educational index with the highest scores for those with the highest education (17) .
Physical workload was assessed as the reported average number of hours working in a sitting or standing position, with a moderate, heavy or very heavy workload during an average working day according to edholm's activity scale (18) . Psychological work factors were assessed according to Karasek et al. (19) , and the demand component and control component of the instrument were used.
during the second survey (2002-03) a Swedish version of the HScL-25 questionnaire was used to identify symptoms of depression and anxiety (20) . the responders had to indicate their level of psychological distress in the past week on a 4-point Likert scale from 1 (not at all) to 4 (very much). the individual score was calculated by dividing the sum of points by the number of items.
the outcomes (physical and social functioning and role limitations due to emotional problems) were estimated using items from the Swedish version of the SF-36 questionnaire (21) . this instrument has been developed from the Medical outcome Study 36-item short-form health survey (SF-36) (22) . It has been used in many studies and is well validated (23) . How the SF-36 items were used and the definition of individuals with and without limited functioning is described in table I.
Statistical analyses
the analyses were performed with the SPSS ® (version 14.0) statistical program package. the partial non-response rates (missing values among responders) were generally below 3%, except for the job demand-control questionnaire, for which almost 10% of the forms were incomplete. the outcomes were used as dichotomized variables since the oRs of dichotomous covariates are easier to interpret. the variables smoking, snuff use and profession were also used as dichotomous variables. the rest of the variables studied were applied as continuous variables. Before being entered into the analyses, alcohol consumption (g/week) was divided by 10 and the workload scores by 100.
Multiple logistic regression models were used to compute adjusted ORs for the 3 outcomes with respect to NP and LBP symptoms together with exposure factors (possible confounders) measured in 1990-91. Specific neck and low back disorders achieved during the follow-up period, as well as depression and anxiety at the time for the second survey, may however, influence the reported functional capacity (24) . We therefore analysed the effect of these 2 factors in a separate model. the multiple regression analyses were run with both enter and Backward methods and criterion for exclusion in the backward model was 0.1. the backward results are presented here.
ReSuLtS
A considerable proportion of the whole study population reported some, although mostly slight, limited functioning. this is probably related to the fact that the average age of the participants in performing the second survey was approximately 62 years.
How symptoms of NP and LBP and the possible confounders are related to the 3 outcomes is described in tables II and III. the percentage with limited functioning or role limitations due to emotional problems was higher among those with current symptoms of NP and LBP than among those with no symptoms in 1990-91. crude oRs for NP and LBP and the possible confounders with reference to those who had never had NP or LBP are given in table IV. current NP and/or LBP in 1990-91, but no previous NP or LBP, predicted limited physical (oR = 2.08; 95% cI 1.51-2.87) and social (oR = 1.92; 95% cI 1.33-2.75) functioning in 2002-03, but had no impact on the risk of role limitations due to emotional problems after adjusting for possible confounders in a multiple longitudinal regression model (table V) .
Age and BMI had significant correlations with all of the 3 outcomes in this model, while physical workload had no correlation with any of the outcomes. Smoking was significantly correlated with limitation of physical functioning (oR = 1.47; 95% cI 1.09-2.00) but not with limitation of social functioning or role limitations due to emotional problems. experienced psychological demands according to Karasek et al. (19) were related to a slightly increased risk of limited social functioning. Higher education independently and significantly predicted a low risk of functional limitation. current symptoms of depression and/or anxiety estimated using the HScL-25 screening instrument at the time for outcomes and analysed in a separate multiple regression model had a highly significant correlation to all 3 kinds of studied limita- Age, BMI, smoking, snuff use, farming and psychological demands had a positive correlation with 1, 2 or all 3 of the outcomes, and education was negatively correlated with the outcomes. Age and obesity are factors often discussed in this context (25, 26) and may affect the results in different ways. current depression and/or anxiety symptoms at a given time impact on functional capacity (24, 27) . to control for this effect we analysed the modification of the results due to this factor in a separate model. The impact was significant, several times higher than the effect of other factors with respect to physical functioning, and it was also a significant risk factor for limited social functioning and role limitations due to emotional problems. the HcSL-25 instrument clearly estimates mainly the same factors as the SF-36 scale for mental health (28, 29) . However, the correlations between NP and LBP and the outcomes, as well as the effect of exposure factors studied in 1990-91, were only slightly modified. Thus the main results presented here cannot be referred to the effect of depression and/or anxiety at the time for the second survey.
the cohort under study was created in 1989 as a long-term project with the intention of studying salutogenetic factors. the study population is rural, fairly large, and has provided data from a broad range of areas. With regard to the type of project, the non-response rate is acceptable and the long period of follow-up is a strength. Analyses of the responders/nonresponders indicate no main differences between the 2 surveys. the difference in size of the populations at survey is largely related to fatalities during follow-up.
A large number of studies report that NP and LBP are related to sick-leave, early retirement and disability pension (1, 2) . the significance of symptoms from neck and low back has been discussed in other studies (30) , which indicate that early symptoms from the neck and low back are only related to a slightly elevated risk of disability in the long-term perspective (31) .
the symptoms and problems of NP and LBP in our study were reported using a questionnaire and answered on location. How this was done has been described in previous studies (32) . As reported in a large number of papers, this kind of symptom is very common in the general population (33, 34) . our population may have more of this kind of symptom. Rural men, and especially farmers, have low risks of a number of health problems (35) , but musculoskeletal disorders are more common among farmers than in the general population (14) .
We have previously made a validation of the diagnoses determined by the physicians in this project and of the diagnoses established in hospitals for the same period and group. the quality of the interview-based diagnoses was high (15) .
It is a common belief that high physical workloads generate back pain. A number of studies have described associations between both physical and psychological workload and LBP (36, 37) and sick leave and disability because of back pain (38) . other studies have not been conclusive concerning the relationship between physical workload and reduced capacity (13, 39) . In this study we found no effect of physical workload on functioning in a 12-year perspective.
Studies indicate that work stress may negatively affect work capacity in different ways (40, 41) . our results only support a slight effect of work stress in terms of reduced social functioning.
Depression and anxiety is a major factor in all kinds of functional limitations (24, 27) . this has not been fully understood or sufficiently noted (42) . If mental and emotional aspects are not considered all kinds of rehabilitation processes may fail.
In conclusion, non-specific NP and LBP impacted on the risk of limited physical and social functioning many years later. this risk was only slightly modified by a number of possible confounders. Physical workload had no effect on functioning 12 years later. current symptoms of depression and anxiety were significantly associated with all kinds of limited functioning. Higher education associated negatively with limited functioning (i.e. this is a significant protective factor).
